I. Introduction
One of the earliest explanations of the "gender gap" in wages was suggested by Joan Robinson (1969, pp. 224-27) . Although Robinson's model appears in many economics textbooks, the discussion of it is usually skeptical, as it is based on the assumption of a pure monopsony--a single employer of labor in a market--and this seems at odds with the marketplace that we observe almost everywhere. Perhaps for this reason, models of monopsony have not been very influential in the economics literature on labor market discrimination in the past 40 years. That literature has focused primarily on explaining how disciminatory wage differences could occur in competitive markets, with much of this literature following Becker (1971) .
However, some recent models of imperfectly competitive labor markets suggest that employers may have market power, even when there are numerous employers. For example, Bhaskar and To (1999) develop a model of monopsonistic competition. Burdett and Mortensen (1998) develop a general equilibrium search model, in which individual firms, although "small" with respect to the labor market, face labor supply curves that slope upward. The general implications of this model have been explored in a recent book by Manning (2003) . An article by Black (1995) examines more specifically the discrimination aspects of the model. Boal and Ransom (1997) refer to these and related models as "dynamic monopsony," and discuss a number of them in their survey article on monopsony in the labor market.
In this paper, we attempt to estimate the labor supply curve to an individual firm, using some of the results of the Burdett-Mortensen model as a framework for our analysis. We find that the elasticity of labor supply to the firm does differ between men and women employees, and that this is consistent with profit-maximizing discrimination by the firm.
II. Models of Monopsony
Recent models of the labor market suggest that even in markets with many employers, it is possible that the individual firm will have some market power, in the sense that the labor supply curve to the firm is upward sloping. If the elasticity of labor supply varies across groups, such a firm can engage in third-degree wage discrimination, setting wages separately for each group. Even if workers are equally productive, groups of workers with higher elasticities of labor supply will receive higher wages. This is the basic model of wage discrimination proposed by Robinson (1969, pp. 224-27) .
One type of model that suggest that firms have market power is the general equilibrium search model, e. g., Burdett and Mortensen (1998) . The following description of that model borrows from the notation and presentation of Manning (2003, Section 2.2 and 4.4). The simplest version of this model has the following structure: Firms have identical production, with constant returns to scale, with average and marginal product of workers equal to p. Workers are also identical, and each has the same value of leisure, b. Some workers are employed and others are unemployed. Workers and potential workers receive job offers from a distribution F(w) at rate 8. An employed worker accepts the offer if it is greater than his or her current wage.
Unemployed accepts any offer greater than b. (In equilibrium, no firm will offer a wage less than b, so this means that an unemployed worker will accept any job offer.) Jobs are also exogenously randomly destroyed (or workers quite) at rate *.
In equilibrium, all firms earn the same profit, B = (p-w)N(w;F), but there is wage dispersion, described by the distribution F(w). Firms that offer higher wages 3 employ more workers, so the labor supply function to the firm, N(w) is positively sloped. The distribution of wages across employees is G(w). G(w) differs from F(w) because workers are more likely to work for high wage firms. The relationship between F(w) and G(w) is described by the following equation:
This model yields the standard "monopsony" results-that the labor supply curve to the firm is upward sloping ( because in order to have a larger workforce, a firm must offer a higher wage),
and that all workers, (even those at the highest wage firms), are paid less than the marginal product of labor.
In this paper we exploit the dynamic nature of this model. In equilibrium, the flow of recruits to the firm just balances those who leave the firm:
(2) s(w; F)N(w; F) = R(w; F) or, N(w; F) = R(w; F)/s(w; F)
where s(w) is the separation rate, and R(w) is the number of recruits. In terms of the parameters of the model, the separation rate is
employees leave the firm either because they quit (the first term), or get a better job offer (the second term). The recruitment function can be written as:
where u = */ (* + 8) is the unemployment rate, and M is the ratio of firms to workers in the market.
Since the flow of recruits must equal the flow of separations in steady state, we must have
written in terms of elasticities. But from (2), above, we also have
So the elasticity of labor supply to the firm is just twice (the negative of) the separation elasticity.
We exploit this because it is much easier to estimate the elasticity of separation than it is to estimate the elasticity of recruitment. (See Manning, pp. 96-100, for a more detailed derivation and explanation.)
III. The Firm
The data we analyze here comes from a regional grocery retailer in the western United Figure 1 presents a simple organizational chart for the company's retail operations. Each store had three "management" positions, the store manager, the assistant manager, and the relief manager. Most of the workers held the title of "food clerk," and food clerk assignments included stocking shelves and operating cash registers. Produce clerks had the same pay scale as "Food
Clerks," but worked in the produce department. Variety clerks stocked shelves in the non-foods department. Some stores had other departments, such as delis or bakeries--workers from those departments are included in the "Other" category. Variety clerks and "other" employees were paid a substantially lower wage than food clerks. Courtesy clerks bagged and carried groceries.
The produce and meat departments had "managers" who received a pay premium. The night crew chief supervised stocking operations during the hours the stores were closed, and also received a premium. be promoted into one of the other clerk positions, but mostly they were short term employees.
There was some mobility between the different departments of the store, but meat department employees almost never changed departments. Most of the management positions were filled from within the store ranks by promotion, and this was true, to some extent, even of the store manager job. In another paper, we examine mobility within the store and its implications for pay differentials between men and women (Ransom and Oaxaca, forthcoming) . It is clear that the meat department employees had particular skills. However, the other employees were, apparently, mostly trained on the job. According to a small supplementary survey of the employees, most were high school graduates but had little or no college training. This suggests that educational differences were unimportant in determining job placement and promotion. Table 2 summarizes the characteristics of individuals in each job as of the end of 1982.
(The earnings are only for those who held the same job title during the entire year, but the other statistics are for all those who held the job title as of December 31, 1982.)
All non-management retail employees (including the department "managers") were 6 covered by collective bargaining agreements. One contract covered the meat department employees, and another covered the other employees. We have examined the contract of one of the locals, which was affiliated with the United Food & Commercial Workers Union. This was a multi-employer agreement that covered several other employers in the city. Basically, the contract dictated pay, hours scheduling, benefits and working conditions. However, it did not restrict the employer in terms of whom it could hire, nor did it place restrictions on whom the employer could place in a particular job. For example, if the employer chose to promote a courtesy clerk to the food clerk position, the contract required only that the most senior courtesy clerk be considered for the job. Movements between departments were quite rare, but were at the discretion of the employer.
In the early 1980s, several women initiated a class-action lawsuit, alleging that the employer had discriminated against women in job assignment (particularly in promotion to management), and in part-time/full-time work assignments. The court found the defendant guilty of discrimination in 1984, and the two parties reach a negotiated settlement in mid-1986 on terms of backpay and affirmative relief. However, the affirmative relief outlined in the settlement did not take place during the period of our analysis here. Nevertheless, we might expect that the lawsuit itself may have had some impact on employment practices at the firm.
IV. Wage Differentials Table 3 reports several regressions that summarizes the differences in wages of men and women for non-management employees. Column I shows that the wage of the average woman was about 8.5 percent more than of the average man. However, because women at this firm were 7 older and had more seniority than men, this is not a fair comparison. Column II shows that when men and women of the same age and seniority are compared, the wage of women is about 8.3
percent less. Column III shows that when job title is included in the analysis, the wage gap falls to onl y about 1.5 percent, although the difference is still stati stically significant. (Column IV shows that job title alone explains about 95 percent of the variation in wages.) However, the preceding analysis understates the size of the wage gap because Table 3 analyzes only hourly workers. The high-pay management jobs were held almost exclusively by men in 1982. Table 4 shows the distribution of men and women across the various job titles in the company for yearend 1982.
The regression results of Table 3 are not the least bit surprising-we know that wages are set by job title according to the collective bargaining agreement. However, the analysis does make clear that the wage differential in the workplace is basically an issue of which job assignment an employee receives. Thus, the question we have to answer is this: "Why do women get the lousy jobs?" We believe that monopsonistic wage discrimination provides an answer.
V. Data
Our strategy here is to estimate the elasticity of labor supply to the firm by estimating the elasticity of separations, as explained in equations (5) and (6). The data we use come from yearend payroll files of the firm. These data include the pay rate and job title of the employee's current job, earnings for the past year, date of hire and date of birth. Each year-end file contains a record of all employees who worked for the firm during the year, even though they may have terminated before the end of the year. By matching consecutive years, we can identify those who 8 stopped working for the firm during a given year. We have pooled workers for all years between 1977 and 1985. (We lose the first and last year because we can't identify separation dates from the year-end files directly.) According to our definition, a separation occurs when someone was employed at the end of year t-1, and was no longer employed at the end of year t. We do not know the reason for the separation. We assume that virtually all of these are quits, but at least a few would have been dismissals. Table 5 presents summary statistics for our data. The turnover rate over this period was fairly high-about 16 percent of the workforce left the employer each year, on average. Our total sample includes 14, 570 person-years, of which about 44 percent are from female employees.
VI. Estimation and Results
We estimate a model of the following form:
where T is an indicator equal to 1 if an individual separated during the year, w i is the logarithm of the real wage at the start of the year (or rather the end of the previous year), FEMALE is an indicator equal to 1 if the worker is female, and X represents a vector of other explanatory variables. Table 6 reports the regression results from estimating various versions of (7) using a linear probability model. We have estimated three versions of the model. Model I includes only powers of age as explanatory variables. Age is included to capture differences in labor market experience, which might reflect differences in the skills of the workers. Model II additionally includes tenure with the firm and its square. It is not clear that tenure ought to be included in a 1 One alternative model of separations is a matching model in which those who find a good match at the firm stay with the firm, while those who do not match well leave the firm quickly. If there is a seniority component to the wage, then this would appear to make separations sensitive to the wage, when in fact they are not. However, our estimates of the separation elasticities are not very sensitive to whether tenure is included in the model. 9 model of separations, but since some promotion and job assignment decisions may be based on seniority, we include these here. 1 The results in which we are most interested, the separation elasticities, are not sensitive to inclusion of tenure.
We have also included dummy variables for each of the years. We include these because the if the firm opens new stores, or closes stores in a given year, this may have an impact on separations, independent of the wage structure. Also, business cycle may influence the other opportunities of workers within the firm. We do find that separations varied quite a bit from year to year, and that the rate was especially high during the last year of our analysis. However, the elasticity estimates are insensitive to inclusion of the year dummies.
The coefficients on the log wage can be interpreted as the wage elasticity of separations.
Using the arguments from Section II, these results suggest an elasticity of labor supply to firm of about .7 or .75 for men, and about .65 for women (twice the negative of the separation elasticity).
In addition to having a slightly lower elasticity of separation, women also have a lower probability of separation, holding the wage constant. The coefficient of most interest for this analysis is the interaction between the log wage and the female dummy. A statistical test of the hypothesis that the elasticity is the same for men and women would not be rejected at the 5-percent significance level.
A more appropriate regression model for data of this type is the probit model We have also estimated a probit model, and the results are reported in Table 7 . While the results are more difficult to interpret in this case (since the probit model is nonlinear), the main question is still whether the interaction term between log wage and the female dummy is significantly different from zero. In this case, we do reject the hypothesis that men and women have the same elasticity of labor supply for Model III. For Model I and Model II, the test has a slightly larger p-value of about 6 percent.
Because it appears that the separation rate was quite a bit higher in 1985, and because we are concerned about the effect that the lawsuit may have had on the firm's personnel practices, se have also estimated the same model for the early years of our sample-restricting the analysis to 1977 through 1982. The probit regression results for this analysis are presented in Table 8 .
Generally, the results are similar to those reported for the entire sample. However, the male/female difference in separation elasticities appears to be quite a bit larger in this case. In most versions of the model, the difference is statistically significant at the 1 percent significance level.
VII. Summary and Conclusions
In this paper we have estimated the sensitivity of separations to the wage rates offered to different employees within a regional grocery chain. Within the context of an equilibrium search model, these results inform us about the elasticity of labor supply that the firm faces. Our results for this firm suggest an elasticity of about 2/3 to 3/4, which is indication of significant monopsony power. We find that women are less likely than men to separate from the firm conditional on the wage, and that women are also less sensitive to wage differences. We interpret this to mean that the labor supply elasticity of women is less than that of men, and this difference provides an opportunity for the firm to discriminate.
Of course, since the employees that we examine in this paper are all part of a union, we must interpret these results with some caution, as the firm is not free to set wages without bargaining. We may think of the firm's wage policy as the following: When bargaining with the union, the firm does its best to create lower paying jobs. Thus, although the type of work is very similar between some who have the "variety clerk" title and others who have the "food clerk"
title, the variety clerk is paid much less. Once the wage structure of jobs is set, the firm chooses a level of quality for employees, and then fills the jobs. Our answer to the question of "Why do women have the bad jobs?" is that women are less sensitive to the pay of the jobs, so it makes sens for the company to fill those jobs with women. In the context of the model we have developed here, that means the firm takes advantage of its market power to discriminate against women employees. -3852.97 -3831.15 -3821.61 
